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(54) SOFT MAGNETIC METALLIC GLASS ALLOY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To impart ferromagnetism at room temp., 
high magnetic permeability and excellent magnetization value by 
preparing a metallic glass alloy composed of specified ratios of Fe t Ti, B, 
or the like, and in which the temp, interval in a supercooling soln. is 
controlled to the value equal or above a specified one. 
SOLUTION: A soft magnetic metallic glass alloy expressed by the 
compositional formula of Fe100-x-yMxBy (M denotes one or > two kinds 
of elements among Zr, Nb, Ta, Hf, Mo, Ti, V and Cr, and, as to (x) and (y), 
by atomic %, 3<x<14, and 9<y<22 are satisfied), and in which the temp, 
intervale in a supercooling soln. expressed by the formula of ATx=Tx-Tg 
(Tx denotes the crystallization starting temp., and Tg denotes the glass 
transition temp.) is controlled to >20 K is produced. Moreover, this 
metallic glass alloy material can be obtd. by mixing each elemental simple 
substance powder so as to control to the above compositional range, 
melting this mixed powder in an inert gas atmosphere of Ar, or the like, 
by a melting device such as a crucible to form into molten metal having 
a prescribed compsn. and executing rapid cooling by using a single roll 
method to form into a thin strip. 



040 



1/ vHn 

A" A 




K 30 




n A 



: ^ _v 



84J 




HO 



€0 



atlFe 



95 



LEGAL STATUS 

[Date of request for examination] 17.10.2002 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiners decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAiaaOcUDA412256812P1.htm 



05/12/28 



Searching PAJ 

*[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19jpdl.ncipi.gojp/PA1/result/detail/main/wAAAiaaOcUDA412256812P1.htm 



(19) B^HfcfW (J P> 



02> & m & Vr & IS (a) 



(HWWUMB&BHHJ 

#gg2000-256812 
(P2000 -256812A) 
(43)-i^B ¥^12^ 9£ 19 B (2000. 9. 19) 



(51) Into.' 
C 2 2 C 45/02 
HO IF 1/153 



F I 

C 2 2 C 45/02 
HO IF 1/14 



f-73-h*(##) 
A 5E0 4 1 
C 



*SjJ< 3S*E©*3 ol (± 8 J€) 



(21)ffl»## 


«H¥1 1-60912 


(71)H1B1A 


000010098 










(22)fflBJB 


5p/£lliF3£8B(1999.3.8) 




Jfc^«ABKS«A««r 1 # 7 ^ 






(72) 


mtt sum 






















(72) 389m 


*« 








^*3*AfflK^«A»"Tl#7^ TJP:/ 














(74)«aA 


100064908 








#m± 36© iESt W8« 








m»miz&< 



(54) [K9ll0«ffi ft«H$&R;tf^X'&& 
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[ mm ] **i!8 temm&m#<DM&mm&m#>r:& 

C^^©] TI2JflJ^ra$tl, ATx 

F e l00 _,.vM x B v 

/c/clMlt Zr, Nb, Ta, Hf, Mo, Ti, 
V v Cr v W(D0%^ iaX«2 3@tl_bO7C^r^>0, 
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[SMSSl] TiB*fif?££Til3*7, ATx=Tx-Tg 
(/c/clTxtt. ISAJkHttfiK. Tg(i*'7^SM 

x#2 0Kei±*Wt6ft8tt^i^7^^„ 
F e l0 o-»-vM x B v 
. /c/c"LM(t Zr, Nb, Ta, Hf, Mo, Ti. 
V, Cr, W(D j 5%(DiaX«2aW±^7C^r^>D. 

[W^S2] |WeAT*W4 0K«±r*9, xKtfy 
IS, W^%X5 ^x^ 10, 12 ^y^ 1 8<D®HT*£>& 

£c 

ttJHBftO .7 T«±-C*0, a«B*# 1 3 0 0 OfeLk 
t*4Ci4«fi4t4«l«Il »fctt2(cK»©«B 

[0 00 1 ] 
[0 00 2] 

^fl, ^H^^^ (glassy alloy) 

[0 00 3]^*, 7^7r *^£(DjS?g 
1 9 BO^CC^CiTaWCljJSSn/tF e-P-C3ftO 
T^U? 7 1 9 7 0mXlC*S^XMM2tltc 

(Fe.Co.Ni) -P-BS. (Fe ,Co ,Ni ) -S 
i-BSte£. 1 9 8 0^«:CC*5lir»JSStifc (Fe , 
Co ,N i ) -M (Z r ,H f ,Nb) (F e ,C 

o,Ni) «M (Zr.Hf ,Nb) -Bf^^^nt 
C>£#, Ctl6«, C^-rnt. 1 0 5 K/s U-^UCDft 

JiCD^Jl^^^^iUr, 1 9 8 8^-1 9 9 imc 
frtft, Ln-Al-TM, Mg-Ln-TM, Zr-Al- 
TM (fc/cU L n te3H:£l7ciR, TMlWil^:^ 

[0004] 
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[0005] c c-c#«©««Eo^Jc*5C»r, j&teip 

PraATx, BP?3, SUffc^teMB (Tx) 

e (Tq) <h©H, IP*>, (Tx- Tq) GMBttHttOC'h 

[0 0 0 6] CC"C«ifiCCM*3. 55c***t^*67C« 
20 [0 00 7 ] 2MB#MH#6 tt* Ctl6 57ca5*4t>«6 

* Etf & c <t #r # a 4> © <b irfc 
[0 00 8] *«w«i>ia*««c«*r«c3ti3te4©-r 

[0009] 

TififflESwCt'StSft. ATx=Tx-Tg 
) ©ar*3ti*ii»flI«*<DattlBI»AT 
F e 100 -K-vM, B r 

/cfcL/Mtt, Zr, Nb, Ta, Hf, Mo, Ti, 
V, Cr, W<D5%<DimXl*2miX±<Djc&X&t)s 

commm^^xmux^mm^^m^m 

«<DfiSHPiATx<DjAl^JS*r^X^*5^6n^. 
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ta«TT*. 

[0010] 8JK*»9B«flitc*$l>-C. 8WEATx#4 
0K«J:-C*0, xSWi. 11^5^x^10, 1 

7TfeLbT*0. aSB**il 3 0 00£Lbr*SCi* 
[00 11] 

a. Hf, Mo, Ti, V, Cr, W(D5*><D\mXte 
F e ,00-,-vM, B v 

r3aa-r*c<t#r#. cg>— Mswcfc^r. 

*?£U<> MfiZr, Nb. Ta, Hf, Mo, Ti, 
fltjfSCD^c^CC^l>r, A Tx= Tx-Tq (tctdUTxiit 
•C*3ti&a»aiiS#flWafiHIIHATx^2 0K«±t 

Boaa©a«aRcc*jc*r. T i £$tfffl/&^rAT 

x**2 0K«J:r**C£#»*U\, mTlBOiffl 
■ SE2Rectel>TATx#6 0 Kait^^CiW 

[0012] T^^SEIi j *J6W«JSBfi&C*JC^ri 

/c, Fe££<Strt8#*0C;tel>TATx#X*<&9 
»<, F et^<^tffiJl»*CC*jC>r7aRMiB©dW 
«*aSiEft«iir4Ct'C. ATx<DfiI£6 OKfcUiCC 
f£C<h#rt*. 

[0013]M«Zr, Nb ( Ta, Hf, Mo, T 
i, V, Cr, W©5^<Dl«X»2»«±a>6«cS7C 

cn6«r-t;i'7r^**SK3-a'^c«)(cw 

So 

[0 0 14] Btt. jB^T^^T^JBJSHft^AO, * 

So CCDffiH^nTB^9M : f%*«i'r*Si, AT 
xt&^^TS/c^w:« : $L/<^<, 2 2MT-%J:D4>* 

[0015] BulBF e^o-.-vM, B v fc£fflfifc5$lt*Jl> 
r, 7aRM©fflJsRtb*^Tx^5JSR-f%^x^ 1 1 JS^F- 
%CDffiffl, BO^£it^*Tv* s 14^%^v^2 2J[^ 
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M*%©iSHr*sc£#«fc9W*bi\, ttfc, cft£ 

7tJHM£T i 5IW^T i^lllSf 

%, 1 4K?M^B^ 1 7««<©«BiT4CiW 

[0016] SJi2fflJ5S*©»fl»14^K^^X^tt«:K 

BuSafflJSdEffiHCc tc £ <fc 9 Cc c ft 6 ©5E3R*»»5R*S^ 
10 U ^C(r^rc<DiB^»**Ar^«<O^Stt^X#ffl 

[0017] CCttie*^6F e^co^iUr, F e 
-P-Clfc, Fe-P-BS, Fe-Ni-Si-B*fO« 
JiR(Z>fc©3&s^^a»*it3C"T LrfclfcftT^S 

cn6o^#©«?fea«(*oiaKiaHAT.wt»-r 

30 «^Stt<DiSffimraAT,#, 2 0K^At, 3 OK 

5af&aSMH*wi/ t cn*ro»im^6»i6ns 
©WBtt^JB*/^*^^ cti*r©»imccfit>n<c 

[0018] «±<D<fc 9«C#6*lfc*»Kfflfl06©&BI 
40 ^/7^^lt fij^iPffi(*(DfiSraiSATx^2 OK* 

63ft»L,rwa-T*i«©«i?Mfefr**<r**©r, » 

m©/SS*W^S^^^ttOfe©*S4Ci^-C#&pI 

[0019] «AnigJfiXOAH#9^dftl2, 
«BBS**ffi*riB< . ie»a»^«:*5l*r 1 3 0 0 0 £ 
50 ffl^Sfe<D*SS^»SCt**T* % fflJiSCCj£Or2 9 
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<or*)iy r Attn* o i>mi>i><D*wmx£z<DX''i£ 
^com^r^^y y xmw&mmLxffif&Lx^tc^r 

£&XZZ> 0 

[0020] #ct, ^m$®&Jk<D&mrt^*^Mz, 

mmt£-iXl .9-2 .Ox 1 0" s • Q • mfiS<Dig^ 
[0 02 1 ] 

[IfeteW ^*0*&>&tb<DFe--T i -Bi^M7-^ 

^H^Wnc&l^^ Qm/ sXlB\$KLXi,>2>V-)l'trC)l< 
V#Tffi<DsX)lfrtbMmE3jS .9 x l 0' ParHiE 

T^CitCcfc^, itl^Jlmm, J1£#J2 0 jum<D&Jl# 

[I]iff<t^M^2^I«£ (DSC) KJ:9#tJTU SiSti 

s^Msa^ft (vsm) icx&mmit (as) 

L/, SSS£B-HJl/-^F U-tfCtJ;*)^;*? (He) £ 

(lie) Zl>Ttl&mUxmmL?c 0 ®M (A 

s ) tfHS^SS&K J: 9 g'JS L/c. 
[002 2]Hl»Fe l ..„T i B.-^fcSfflfiR 

i -B^<D3jc^^tC^lir, 3SP/o^Ti^l4 

^so m^%<omm ±-?z>£at x&mm? z&m a* 

^%^T i ^ 1 1^%CD®H, 14^%^B^2 2 
W*%* 7 2H^%^Fe^7 9^%CD«5Hrf±W6 

^H^^^rff ^Cim-SC £7W36a>r&£ 0 £ 
/c, ^ 1 tC^TS'JS*S^6 k FeiTi <L B<D3tc^ 

Tx*mLLx&mrt?xicKzmmm&~?2>c£tt 

^^/ci?)CC«, 5J^T%^T i ^ 1 1 41 

[0 02 3] 02ttF e-T i -B^<D 3tc^^CC*5^ 
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F e-T i -B^CD3;^3j^£CC*Jlvr. 

ft*iiSLfcis**m-r=ft«fiSH-c*4. comics 

9r,TCtmmbtc 0 m4{*F e-T i -B^CD3tc^<£ 

«\ i&<Dmfm<D^m^^^^it^vxi>mibxm 

1^2 9 0 0 0, 26000, 24000 ©USSftafiS** 
[ 0 0 2 4 ] B5»F e-T i -B»0 37C«^4«Cfcl» 
ftifflRHa. H6ttF e-T i -B*©37E«^«C*Jt» 

-c s«tf^©i^*a!i3eLfc*siii*m-r=ii3Bj« 

it^^ e gCC^8«F e-T i -B^CD37C^^ C ^ 
HftfflJSEL i9«F e-T i -B^CD 3 TC^r^tt *5t > 

[0 0 2 5 ] #B»c^'rKf4Ccfcc»T. Fe 77 . 9 
T i , . , B, , . .(DjBJfiCDKHttA Tx= 6 3 K I, F 

30 e 74 . 3 T i 4 . > B„. l oaSi©Kft»Tg/Tm = 0 .5 
8, Tm= 1 4 92K£^U F e 77 .J i S .,B 1S . 8 
C0«lRjtOK»WSia!ia»*M e = 2900 0^U F 
e 74 . 3 T i 4 . 9 B l0 . 9 <om&L<OVm^B s=1.21U 
^L//c e ^lCCteOT. F e 77 . 9 T i ft . 5 B 1$ .» 
O^I4«ATx=6 3K, Fe 76 . 3 T i ». , B 14 . s^fflfiS 
(DK*4«ATx= 6 0 K. Fe 79 .J i & . • B l4 . 2 <Z)MfiS 
©S#miATx=58K, Fe, 4 .,T i 10 . 3 B, s . 4 <D*§ 
JS^Sf4«ATx= 54K, Fe„.Ji 6<< B 15 .^S 
J&CDfS*4«:ATx=4 9K, Fe 77 .»T i 5 . 7 B 7 ., CDffl 

40 j£<DK$K*ATx= 3 4K V Fe„.,Ti, ll B„ , .,oa 
^Oi*f4«ATx= 3 2K, F e 74 .3 T i 4 . 9 B, t . .(Dffl 
f8 t CDI%mZATx= 3 9K^:^U/Co «C*J. ATx^CfcC^ 

5, 1 .9 x 1 0"* ' Q • m(Dit*U. T^/TmtC 
iJC^TO .5 8(Dffl%^L//c|i»4CDit«Ci«2 .0X10 

[0026] HStt^ti-ttKDfflflcccteciriaafiWb* 
t.s b 1s . 6 <m&<DmMtmmm{tft*nhtiz>mt u 

50 Ttt«JSa««ttBs = 0.9 0T«:^Lfc. HI«CC. F 



< 5 ) 

7 

e f . . , T i . . , Bi , . > ©tttfOtmttttfnBBSWBKB s 
= 0.76T£^U Fe 7S .oTi s .,B 1< . J ©«0S 
*4tttSfilfflSi«fiB s = 0 .9 OT£^U Fe H .J 
i 1 .. J B,,. 1 ©»aEOWK»il!l«I»JR**B s = 0 .7 
0T£iSU F e„..T i s .« B, s . »©ttfiE©K*463:«a 
fllEa*fBKBs =0 .9 Fe 7 ,.,Ti,. 7 B 

, . , omtiSL<D&m\mwm$L®8. bs = i.02t^s 

U Fe fl . J Ti,.,B li . B ©tt«©WB«»PaBEK* 
gBs=l .13T^Uo Fe M . 3 Ti,. 5 B 
....(DttJflEOKftttttSIBSWafttB s = 1 .2 1 T£^n 10 

[ o o 2 7 ] m 4 KXftHHffi* ( *e e ) comi&gmzTn 

F e, 7 . 9 T i 6 . 5 B ls . 6 (Dffi^(Dl5S*4^^» 
$/ie = 2 90 00^l/c o PHtte, Fe 7 ,. 0 Ti 
t B B 1 <.,Oim t <Dzmi l m9h&Mmu e = 2 6 0 0 0 

Fe 74 ..T i 1 .. J B 1I .i©aS6©K»»»aa 
H$Me = 24 00 0^L. Fe 78 . 0 Ti 6 . 4 B 1S . 6 
■<DJBfiE©K««l8»jlSB*a e= 1 500 0^U F 
e 77 . 2 T i ,..,B,..©«flE©Kf4Bll«««*i* e= 1 
3000£^U F e 7 «. 3 T i 4 . , B , 0 . . ©««OB!f4 20 

e = 1 5 0 0 O^r^L/c. 
[0 0 2 8 ] JECC. **«JHfltlfi©»:iatt^«^^^^ 
&<DZv*-XW&*®l&l>tc±C?>. 1 3 0 0-15 
0 0Hv^tC<!:«?9L/c c COCi*^. *»98 

aciJWBfrc**. SiM^Ti <t -recite 

[0 02 9 ] 

[»|8©ja*] £lh»W0/cJ:9K:*»Wtt, Fe« 30 
0c#<fcU Zr, Nb, Ta, H f\ Mo, Ti, VCD 
^"6©lttXi*2«J6l±©7n3RiB*$*, 
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^r^CDftSattSIIS^^X^Srffifitr**. £/c its 

[00 3 0 ] £/t, fiulfiffll?S^CCfcC^7t:^M^)^jpa 
45-10im B<D8sJttffi£l 2-1 8JR?%©!8 

^£&{t£^U ATx&c4b^T4 0K£*I^t4I*.& 

[HI] F e 7 fr_,, T i B 6 -,«fc&eB<D&iIffl 

[H2] Fe 7 ».,Ji ^HB.-M^^llOSii 

[03] Fe 7 ,.MTi l -HB t .H&Ml©Sli 

[04] F e 7 6 - 9 4 T i ,-34 B 6 . 3 4^^©H^Sffl 

[0 5 ] F e 76 _94 T i 2 _24 B 6 .,4^^>©HtDSat« 

[06] Fe 7l .,Ji l . a4 B 9 ., 4 «c«SHCDftttfi 

[07 ] Fe 7& . 3 Ji s . a «B-...«ft&fl[HO««n 

[08 ] F e 7 6 _ 9 , T i Bs_ a «fc£fiSB©£»ffl 

[09] F e 7S .,J i z.24 Ba.M^^lO^M 
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